Abstract
Introduction:
The Rural Obstetric Ultrasound Program (ROUSG) was introduced to enhance early detection and
referral through ultrasound screening during the 24th week of gestation. The objectives of the
study were to assess the effectiveness of the ROUSG program in enhancing antenatal care (ANC)
visits, promoting facility-based deliveries, identifying complications during pregnancy, and
reducing maternal and perinatal mortality.

Methods:
Aretrospective study was conducted in seven health facilities of Kailari Rural Municipality, Kailali
District, Nepal. ANC records of women aged 20-49 were compared across 12 months before and
after the implementation of ROUSG. Data was analyzed using SPSS 29.0. Descriptive statistics
and inferential tests (t-test, Chi-square, Fisher’s Exact), with significance set at p < 0.05.
Results:
There were no significant changes in service utilization, with the attendance rate at the first ANC
visit slightly decreasing from 8.7% to 7.7% and facility deliveries remaining stable at 51.2% and
50.7%. However, detection of complications improved, including malpresentation (1.1% to 1.9%),
abortion (1.6% to 2.1%), and hypertension (1.1% to 2.3%). The number of assisted deliveries
increased significantly, and referrals for complications also rose. Maternal mortality remained at
zero, and neonatal mortality stayed low throughout the study period.

Conclusion:
The ROUSG program improved the detection of pregnancy-related complications but did not
significantly increase early ANC attendance or facility-based deliveries. This suggests that
diagnostic tools alone are not enough to change maternal care-seeking behaviors in Nepal.
Persistent barriers such as cultural norms, transportation challenges, and inadequate counseling
continue to limit service utilization.
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Introduction

Antenatal care (ANC) reduces maternal and perinatal morbidity and mortality directly by detecting
and treating complications, and indirectly by identifying women at risk and ensuring referral to
appropriate services. 12 The purpose of ANC is to monitor and support pregnant women, maximize
health outcomes, and provide timely treatment and referral. 3 However, rural women face barriers
such as distance, transport, and limited service availability. * Nepal has made progress in maternal
health, with the maternal mortality ratio decreasing from 539 per 100,000 live births in 1998 to
151 in 2022.47 Still, many maternal deaths are linked to incomplete ANC visits and regional
disparities. ® To address gaps, the Rural Obstetric Ultrasound Program (ROUSG) enables early
complication detection, timely referral, and improved institutional delivery, strengthening
maternal health services. %14

1) Objectives

This study aims to evaluate the effectiveness of the ROUSG program in enhancing ANC visits,
promoting health facility deliveries, identifying complications during the ANC period, and
reducing maternal and perinatal mortality.

Methods

1) Study Design

Descriptive retrospective study

2) Place and duration of study

In Kailali District, six rural local governance bodies implemented the ROUSG program, with
Kailari Rural Municipality being one of them. ROUSG services were introduced in 2019, and
Kailari Rural Municipality saw a high number of antenatal visits by mothers in 2020-2021.
Women (20 to 49 years) with complete ANC records (maternal logbook) who used the seven
healthcare facilities for 12 months before the program (July 16, 2020 to July 15, 2021) and 12
months after program (July 16, 2021 to July 15, 2022) were included.

3) Ethical approval

Ethical approval was obtained from the Institutional Review Board of Juntendo University, Japan
(Reg. No. 2024-60), and the Institutional Review Board of the Nepal Health Research Council
(Reg. No. 657_2024, Nepal).

4) Inclusion and Exclusion criteria

The inclusion criteria were 20 to 49 years of age pregnant mother. The exclusion criteria were
less than 20 years and more than 49 years.

5) Sample Size and sampling

All mothers who attended 7 health facilities during the one-year study period will be included;

no sampling will be performed.

6) Statistical analysis and software used

The Statistical Package for Social Sciences (IBM) version 29.0 was used to analyze the dataset.
Descriptive statistic measures, such as frequencies and percentages, were used to describe the
distribution of outcomes across both periods. For inferential statistics, the data were subjected to
tests for normality. The independent sample t-test, chi-square test, and Fisher’s exact test were
used to examine the association between the ROUSG program and the total number of ANC visits,
institutional deliveries, and complications identified during the antenatal period. Maternal and
perinatal mortality and significance were set at P < 0.05.

Results

Table 1 shows the socio-demographic characteristics of respondents for 2020-2021 (n = 619) and
2021-2022 (n =570). The majority of participants were aged 20-29 years, representing 83.0% and



78.1% of the total in each period, respectively, with no significant difference in age between the
groups (p = 0.56).

A significant difference was observed in educational attainment (p = 0.001). The proportion of
respondents with secondary education was notably higher in 2021-2022 (29.6%) compared to
2020-2021 (14.2%). Similarly, participants with higher education accounted for 6.0% in 2021-
2022, which exceeded 2.9% in the previous period. Conversely, education was more prevalent in
2020-2021 (81.9%) than in 2021-2022 (63.7%).

Employment status showed a nonsignificant increase in employment in 2021-2022 (5.4%)
compared to 2020-2021 (3.2%; p = 0.061).

No statistically significant differences were found in obstetric variables, including gravida and
parity. Primigravida accounted for 56.2% and 53.0%, multigravida for 40.7% and 44.2% (p =
0.473), and nulliparity for 58.8% and 56.8% (p = 0.768) in the respective periods.

Table 1. Socio-demographic characteristics of respondents between 2020-2021 and 2021-2022

Variables 2020-2021 (n=619) 2021-2022(n=570)
Age (Years) Number Percentage Number Percentage p-value
20-29 519 83.00% 445 78.1%
30-39 101 16.3% 123 21.6% 0.56*
40-49 4 0.6% 2 0.4%
Education
No education 6 1.0% 4 0.7%
Basic education 507 81.9% 363 63.7% 0.001*
Secondary 88 14.2% 169 29.6%
education
Higher education 18 2.9% 34 6.0%
Occupation
Employment 20 3.2% 31 5.4% 0.061%**
Unemployment 599 96.8% 539 94.6%
Gravida
Primigravida 348 56.2% 302 53.0%
Multi gravida 252 40.7% 252 44.2% 0.473%*
Grand multi- 19 3.1% 16 2.8%
gravida
Para
Nulliparity 364 58.8% 324 56.8%
Low multiparity 249 40.2% 241 42.3%
0.768**
Grand multi 6 1.0% 5 0.9%
parity

*Fisher-Exact Test, **Chi-square Test



Table 2 summarizes the record of ANC visits and delivery locations for 2020-2021 (n = 619) and
2021-2022 (n = 570). The proportion of women attending their first ANC visit was 8.7% in 2020-
2021 and slightly decreased to 7.7% in 2021-2022, with a consistent mean attendance of 0.95 (SD
=0.22) in both years (p = 0.756).

Attendance at the second ANC visit remained relatively stable, with 6.3% in 2020-2021 and 6.7%
in 2021-2022. Mean attendance increased marginally from 0.90 (SD = 0.29) to 0.92 (SD = 0.25; p
= 0.100). The third ANC visit showed an increase in attendance from 7.1% to 9.8%, while mean
attendance remained at 0.87; however, the standard deviation rose from 0.33 to 0.55 (p = 0.822).
The fourth ANC visit was attended by 77.9% of women in 2020-2021 and 75.8% in 2021-2022,
with a slight decrease in mean attendance from 0.82 (SD = 0.38) to 0.79 (SD = 0.40; p = 0.132).
Concerning delivery location, 317 women (51.2%) delivered inside a health facility in 2020-2021
compared to 289 (50.7%) in 2021-2022. The mean remained stable at 1.49 (SD = 0.500) in both
years, and the p-value (0.817) indicated no significant difference. Conversely, deliveries outside
health facilities were reported in 302 women (48.8%) in 2020-2021 and 281 (49.3%) in 2021-2022.
The mean slightly decreased from 1.52 to 1.51, with no meaningful variation (SD = 0.50 in both
years), and the difference was also not significant (p = 0.774).

Table 2. Record of ANC visits and hospital delivery between 2020—2021 and 2021-2022

2020-2021 2021-2022

Variables N (%) Mean S.D N (%) Mean S.D p- values

I** ANC Visits 54 (8.7) 0.95 022 44 (7.7) 95 0.22 0.756
2nd ANC Visits 39 (6.3) 0.90 0.29  38(6.7) 92 0.25 0.100
3" ANC Visit 44 (7.1) 0.87 0.33  56(9.8) .87 0.55 0.822

4™ ANC visits 482 (77.9) 0.82 0.38 432 (75.8) .79 0.40 0.132

Inside the 317 (51.2)  1.49 0.500 289 (50.7) .49 0.500 0.817
Health facility
Outside the 302 (48.8) 1.52 0.500 281 (49.3) .51 0.50 0.774
Health Facility

Independent sample T test, SD: Standard Deviation
ANC: Antenatal care

Obstetric complications (Table 3) remained low during 2020-2021 (n = 28) and 2021-2022 (n =
48). Most women had no complications (95.0% vs. 91.1%), and the slight increase was not
statistically significant (p = 0.304). Malpresentation rose from 1.1% to 1.9%, abortion-related
complications from 1.6% to 2.1%, and hypertension from 1.1% to 2.3%, while placenta previa
remained at 0.5%. Rare complications (<1%) included IUFD, macrosomia, and multiple
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pregnancies; anencephaly and oligohydramnios appeared in 2021-2022 (0.4% and 0.2%).
Maternal mortality remained 0%, and neonatal mortality was low (0.3%-0.2%; p = 0.531).

Table 3. Analysis of complications identified in the ANC period and maternal and neonatal
mortality between 2020-2021 and 2021-2022

Variable 2020-2021 (n=28) 2021-2022 (n=48)

Complication Number Percentage  Number Percentage p- value

identified

No Complication 588 95.0% 519 91.1%

Malpresentation 7 1.1% 11 1.9%

Abortion 10 1.6% 12 2.1% 304

Hypertension 7 1.1% 13 2.3%

Placenta Previa 3 0.5% 3 0.5%

Big baby 2 0.3% 3 0.5%

IUFD 1 0.2% 4 0.7%

Twins 1 0.2% 2 0.4%

Anencephaly 0 0.0% 2 0.4%

Oligohydraminous 0 0.0% 1 0.2%

Mortality

Maternal 0 0.0% 0 0.0%

Neonatal 2 0.3% 1 0.2% 0.531
Fisher’s Exact Test

The distribution of delivery methods changed significantly between 2020-2021 and 2021-2022.
In vaginal deliveries decreased from 83.4% to 73.3%, assisted deliveries increased from 5.6% to
12.1%, cesarean deliveries rose from 7.9% to 10.3%, and Dilatation and Evacuation procedures
increased from 3.0% to 4.3%. (Table 4).

Table 4. Record of referred cases management plan between 2020-2021 and 2021-2022

Variables 2020-2021 (n=302) 2021-2022(n=281)

Change in management Number Percentage Number Percentage p-value
Vaginal Delivery 252 83.44% 206 73.30%

Assisted Delivery 17 5.62% 34 12.09% 0.032
Cesarean Delivery 24 7.94% 29 10.32%

Dilation and Evacuation 9 2.98% 12 4.27%

Chi-square Test

Discussion

Ultrasound is critical in antenatal care, enabling early detection of high-risk pregnancies and
complications.'>! It plays a key role in detecting high-risk pregnancies and potentially life-
threatening complications, enabling timely diagnosis and management. '®'® In Nepal, rural health
facilities have been equipped with ultrasound to improve the identification of conditions not
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detectable through physical examination alone. Recognizing this, the Government of Nepal has
expanded access to ultrasound in rural facilities to enhance the detection of pregnancy
complications that might otherwise go unnoticed. * !°

National data show improvements in ANC coverage and completion of four visits %%, which aligns
with stable ANC attendance observed in this study. While studies in Nigeria '° reported improved
ANC utilization following ultrasound introduction, our findings diverge. The ROUSG program
did not significantly increase early ANC attendance. However, early ANC visits remained low,
likely due to persistent barriers such as limited awareness, cultural preferences, transportation
challenges, and inadequate counseling. '3 '® 2>%6 Concurrent national programs, Nepal’s Safe
Motherhood and Aama initiatives, may also have influenced ANC attendance independently. *
Evidence from a cluster-randomized trial across five countries found that routine rural obstetric
ultrasound did not improve ANC attendance, facility deliveries, or maternal and neonatal outcomes.
39 Such results highlight that ultrasound alone cannot address systemic barriers such as weak
referral systems, limited infrastructure, or insufficiently trained staff. -3

Our findings also contrast with reports from Nigeria '° and rural Australia >}, where ultrasound
access increased facility deliveries and maternal engagement. In Nepal, despite the availability of
ROUSG, health facility deliveries did not rise. Barriers such as cultural preferences for home births
31 difficult terrain and poor transport '°, financial constraints *, limited male involvement 2%, and
inadequate counselling ! continue to limit progress.

However, complication detection improved markedly from 2020-2022; reported rates of
malpresentation, placenta previa, hypertension, IUFD, and congenital anomalies all increased.
These trends are consistent with studies in Ghana, Uganda, Nigeria, and Nepal, which
demonstrated that ROUSG enhanced the detection of complications, including malpresentation,
placenta previa, hypertension, IUFD, and rare conditions, consistent with reports from other
countries. 101315172730 Although ANC attendance did not improve, enhanced detection indicates
that ROUSG strengthened diagnostic capacity and maternal risk management. Despite improved
detection, early ANC attendance and health facility deliveries did not significantly increase,
reflecting ongoing structural, financial, and cultural barriers. 243! 3

WHO recommends one ultrasound before 24 weeks of gestation to assess gestational age, detect
anomalies, and improve the pregnancy experience. 2° Our findings reinforce this recommendation:
early ultrasound facilitated timely identification of complications and informed obstetric
management. The observed decline in normal deliveries and increase in cesarean and complicated
births highlight the need for strengthened obstetric care, including timely referral, skilled staff,
emergency care availability, and respectful maternity care. 2!

Finally, the modification of clinical management plans following complication detection was
evident in this study, consistent with evidence from Nigeria.!? In Nepal’s health system, primary-
level facilities lack the capacity to manage high-risk pregnancies; thus, national guidelines
emphasize referral once complications are detected. ° Early detection through ROUSG likely
contributed to earlier referrals and preventive interventions, even if overall service utilization
indicators remained unchanged. This suggests that while ultrasound alone cannot drive
improvements in ANC uptake or facility deliveries, it adds substantial value in risk detection,
referral, and clinical decision-making. Overall, ROUSG improved diagnostic capabilities and
maternal risk management, highlighting that technology alone must be paired with community
engagement, counseling, and infrastructure support to maximize maternal and neonatal outcomes.
1) Limitation



This study was limited by its reliance on health facility records, which may be incomplete or
inaccurate, particularly in rural areas with manual record-keeping and inconsistent documentation.
The analysis did not capture personal, cultural, or logistical factors influencing ANC attendance
and facility deliveries, such as transportation challenges, family influence, or individual
preferences. The study was conducted in a single district over two years, limiting the
generalizability of the findings. Additionally, the quality and consistency of ultrasound services
across facilities were not assessed, which may have affected the detection and management of
complications.

Conclusion

The ROUSG program improved the detection of pregnancy-related complications, including
malpresentation, hypertension, and IUFD, but did not significantly increase early ANC attendance
or health facility deliveries. This indicates that enhanced diagnostic capacity alone is insufficient
to change maternal care-seeking behavior in rural Nepal. Persistent barriers such as cultural
preferences for home births, transportation challenges, and limited counseling likely contributed
to this outcome. Nevertheless, the identification of complications influenced delivery management,
highlighting the program’s critical role in clinical decision-making. Strengthening community
engagement, health worker counseling, and referral systems is essential to maximize the benefits
of ultrasound and improve maternal and neonatal outcomes.
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